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ealth-related quality of life (HRQoL) is a valid measure
of disease burden and population health encompassing
physical, mental, emotional, and social functioning.:?
HRQoL is associated with traditional health measures, including
morbidity, mortality, and healthcare costs.*® Despite these rela-
tionships, health plans have not traditionally prioritized quality
of life (QoL) outcomes in decision making, possibly due to a lack
of confidence in the ability to quantify the relationship between
HRQoL and clinical status or healthcare utilization. The shift
toward population health and value-based care is challenging
health plans to look beyond traditional health improvement
measures. HRQoL can supplement these measures by provid-
ing insight into vulnerable populations, identifying specific
diseases that negatively impact a person’s holistic health view,
and highlighting opportunities to reduce the burden of disease.
HRQoL may also indicate perceived health benefits after clinical
interventions or population-based health improvement efforts.®
Although several available HRQoL instruments have demon-
strated validity and reliability, they vary in scope, intended purpose,
applicability, and ease of use. The ideal instrument for use by a
health plan would be holistic, easy to administer, tied to a single
measure that reflects the individual’s perspective, and understand-
able to healthcare providers and the general public alike. For these
reasons, Humana Inc selected the QoL survey instrument, Healthy
Days, to measure progress toward a goal of improving the health
of the communities it serves by 20% by 2020.1°
Healthy Days (formally, CDC-HRQOL-4), developed by the CDC
in the early 1990s, contains 4 questions that ask about a person’s
perceived health: 1) would you say that, in general, your health is
excellent, very good, good, fair, or poor? 2) Now thinking about
your physical health, which includes physical illness and injury,
for how many days during the past 30 days was your physical
health not good? 3) Now thinking about your mental health, which
includes stress, depression, and problems with emotions, for how
many days during the past 30 days was your mental health not
good? 4) During the past 30 days, approximately how many days

ABSTRACT

OBJECTIVES: To investigate whether self-reported
unhealthy days are related to é chronic conditions and other
health indicators by using administrative claims.

STUDY DESIGN: Cross-sectional study using Healthy Days
survey data linked to administrative claims.

METHODS: Survey respondents 65 years or older with
Medicare Advantage coverage in November or December
2014 and 12 months continuous presurvey enrollment
were identified. Mean physically and mentally unhealthy
days were reported by chronic condition subgroups. Mean
incremental unhealthy days were calculated for individuals
in chronic condition subgroups and those exhibiting
noncompliance with 2014 quality measures after adjusting
for age, gender, provider/insurer contractual relationship,
dual Medicaid/Medicare eligibility, and sum of chronic
conditions. The relationship between the unhealthy days
category and adjusted mean resource utilization (inpatient

and outpatient visits) and total healthcare costs for the year
prior to the survey was also described.

RESULTS: The population averages for physically and
mentally unhealthy days were 7.24 and 4.05, respectively.
After adjustment, all 6 chronic conditions were associated
with significantly more physically unhealthy days, and
chronic obstructive pulmonary disease, depression, and
diabetes were associated with significantly more mentally
unhealthy days (P <.001 vs not having the condition). After
adjustment, quality measure noncompliance was generally
associated with incremental increases in unhealthy days.
Utilization and cost generally increased with increasing
unhealthy days.

CONCLUSIONS: This is the first study to use administrative
claims to demonstrate a relationship between Healthy Days
and chronic conditions, related healthcare quality measures,
utilization, and costs. Our findings underscore the validity

of using Healthy Days to supplement traditional health
measures in assessing health status in this population.
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TAKEAWAY POINTS

Humana Inc selected the CDC’s quality of life instrument, Healthy Days, to measure progress

highlight key drivers of unhealthy days at the
population level, thus informing downstream
strategies for improving population health.

toward a goal of improving the health of the communities it serves by 20% by 2020. In 2014,
Humana began collecting Healthy Days data through an annual telephone-administered voice-
activated technology survey and linking the data with administrative claims to measure health.

This is the first published study combining Healthy Days with administrative claims to investigate

METHODS

whether physically and mentally unhealthy days are related to chronic condition prevalence

and other health indicators. In a Medicare Advantage population, this cross-sectional analysis

found that:

» Patients with chronic conditions reported higher mean physically and mentally unhealthy

days than the population average.

Healthy Days Survey

A cross-sectional survey using Healthy Days
questions was administered to individuals

» Patients who were compliant with certain quality measures related to chronic conditions

reported fewer unhealthy days after statistical adjustment.

» Patients who reported more unhealthy days had higher adjusted mean total healthcare

costs and healthcare utilization.

» Healthy Days is a valid tool that can supplement traditional measures in assessing overall

population health.

with health plan coverage from Humana Inc,
a health and well-being company serving
millions of enrollees across the United States
through Medicare Advantage, standalone
prescription drug plans, and commercial

did poor physical or mental health keep you from doing your usual
activities, such as self-care, work, or recreation?

Answers to the second and third questions are used to develop
asummary index of unhealthy days for each individual. Reported
Healthy Days are typically expressed as means or dichotomized
as above or below 14 days.’ Healthy Days data have been collected
extensively in national surveys, such as the Behavioral Risk
Factor Surveillance System and the National Health and Nutrition
Examination Survey, as well as the Medicare Health Outcomes
Survey, a longitudinal, patient-reported outcomes measure that
CMS requires all Medicare Advantage plans to collect.”?

Several published studies have utilized large, national survey
responses to assess the relationship between HRQoL, measured
in Healthy Days, and various chronic conditions.'** To date, only
1such study has linked self-reported Healthy Days data to claims-
based diagnoses. That study evaluated Healthy Days in an elderly
Pennsylvania population with arthritis.?’ No other studies have uti-
lized administrative claims data to assess the relationship between
Healthy Days and other objective health measures. Furthermore,
no studies have evaluated the association with quality measure
compliance or healthcare utilization and self-reported Healthy
Days. The objective of this study was to explore the relationship
between HRQOL (assessed using Healthy Days) and the presence of
6 chronic conditions, condition-related quality measures, health-
care utilization, and costs. The 6 chronic conditions—coronary
artery disease (CAD), congestive heart failure (CHF), chronic
obstructive pulmonary disease (COPD), depression, diabetes, and
hypertension—were identified by International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes
and were chosen based on their prevalence in the plan population,
the ability to improve disease outcomes through intervention, and
their plausible relationship to HRQoL. Understanding the rela-
tionship between Healthy Days and health indicators can further
validate the use of Healthy Days as a health status measure and

plan offerings.* Voice-activated technology

(VAT) surveys were conducted in a stratified
random sample of all individuals across multiple Humana medi-
cal coverage plans (employer group, Medicare, and individual)
from November 24 to December 24, 2014, via a computer-operated
phone system. The random survey sample was stratified to ensure
representation of various geographic locations (25 geographies
based on county codes), medical coverage plans, and chronic
conditions of the larger plan population (Figure 1). Individuals
were removed from the survey sample if they did not have a
viable phone number or did not respond after 3 consecutive calls.
Only individuals who responded to both physically and mentally
unhealthy days questions were included in the survey sample.
Of the 4.1 million eligible medical plan enrollees, contact was
attempted for 870,791 individuals. Of those, 618,984 did not have a
viable phone number or did not respond and 118,034 did not answer
both types of Healthy Days questions, leaving 133,773 individuals
(15%) with complete survey responses.

Survey analysis was performed using SAS survey procedures that
accounted for sample design and respondent weighting. Weighting
was used to standardize the survey respondent profile to that of
the entire health plan population as of September 30, 2014, using
an iterative proportional fitting (raking) algorithm to account for
differences between respondents and nonrespondents in gender,
age (6 categories: 18-34, 35-44, 45-54, 55-64, 65-74, >75 years), and
the presence of 5 diagnosed conditions (CAD, CHF, COPD, diabe-
tes, and hypertension, identified using ICD-9-CM codes obtained

from claims).

Study Population

From those with complete survey responses, this study included
only the 83,732 individuals (63%) with Medicare Advantage
insurance. Survey results were linked to administrative, medical,
pharmacy, and enrollment data. The 55,681 survey respondents
who met the following further criteria were selected for the study
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population: 1) 65 years or older at the begin-
ning of the study period and 2) continuous

health plan enrollment for 12 months prior
to the survey date.

Measurements and Analyses

This study explored the relationship between Nov 2014
Healthy Days and the following health indi-
cators: 1) a chronic condition (ie, CAD, CHF,
COPD, depression, diabetes, or hypertension),
2) condition-related quality measures cap-
tured in the Medicare Star Ratings for calendar
year 2014 (Healthcare Effectiveness Data and
Information Set [HEDIS] and Pharmacy Quality

Alliance [PQA] measures), and 3) healthcare

Fully insured Humana
plan population as of

(N = 4.1 million)

Healthy Days and Chronic Conditions

FIGURE 1. Survey and Study Populations and Attrition

HEALTHY DAYS SURVEY

Attempted contact for
survey
(n=870,791)

¢ Unreachable by phone
(n=618,984)

¢ Did not answer both Healthy
Days questions (n = 118,034)

Stratified random
sample with complete
Healthy Days
responses
(n=133,773)

resource utilization (inpatient admissions and

-

outpatient visits) and total healthcare costs for
the 12 months prior to the Healthy Days survey. (n =83,732)
Responses to Healthy Days questions were
extracted from the VAT survey. Total unhealthy
days were calculated individually for ques-
tions 2 and 3 and combined and capped at 30
days per CDC methodology.*!

The 6 chronic conditions were identified (n = 55,681)
using ICD-9-CM codes and pharmacy claims
in the 12 to 24 months prior to the VAT survey
(eAppendix [available atajmc.com]). Chronic
condition subgroups were not mutually exclu-
sive. To account for comorbidities within each chronic condition
subgroup, the mean numbers of chronic conditions of interest
were reported. The mean numbers of physically and mentally
unhealthy days were reported for the total study population and
for each of the chronic condition subgroups. Multiple linear
regression accounting for survey design was used to calculate
the incremental mean number of unhealthy days for individuals
with a condition of interest, adjusting for age, gender, provider
payment relationship with Humana (fee-for-service vs capitated),
dual Medicaid/Medicare eligibility, and the additional number of
conditions of interest excluding the specified condition subgroup.

HEDIS and PQA measures related to conditions of interest that
were included in Medicare Star Ratings in 2014 were analyzed for
quality measures. PQA measures were obtained from claims, and
HEDIS quality measures were obtained from a National Committee
for Quality Assurance-certified vendor that evaluates medical and
lab claims to determine HEDIS measure eligibility and compli-
ance. HEDIS measures included cardiovascular care (low-density
lipoprotein cholesterol [LDL-C] screening) and diabetes care (gly-
cated hemoglobin [A1C] screening, LDL-C screening, yearly eye
exams, nephropathy screening, A1C <9, and LDL-C <100). PQA
measures included medication adherence for statins, oral diabetes

Medicare Advantage

Final study population

-

mercial group

+

Commercial individual
(n = 26,866)

n =23,175)

STUDY POPULATION

e <65 years [n = 19,506)
¢ <12 months continuous
enrollment (n = 8545)

medications, and the combined group of angiotensin-converting
enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBs),
calculated as the proportion of days covered (PDC). Adherence
was defined as a PDC of 80% or greater. The incremental mean
number of physically and mentally unhealthy days for individuals
noncompliant with HEDIS and PQA measures was assessed using
multiple linear regression accounting for survey design. Covariates
adjusted for in the regression were age, gender, provider payment
relationship with Humana (fee-for-service vs capitated), dual
Medicaid/Medicare eligibility, and the sum of chronic conditions
of interest (0, 1, 2, 3, >4).

Utilization and total medical and pharmacy costs (sum of plan-
and patient-paid) were identified from claims for the 12 months
before the VAT survey date. The mean number of inpatient admis-
sions and outpatient visits per 1000 individuals annually within
each category of unhealthy days was calculated using multiple lin-
ear regression accounting for survey design. Linear regression was
also used to calculate total per-person-per-month (PPPM) cost for
each additional unhealthy day. Cost analyses were only completed
for 29,994 individuals (54%) whose primary physician was not
part of a shared-risk arrangement, as claims data for patients with
primary physicians in shared-risk arrangements do not include
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TABLE 1. Survey Respondents 65 Years or Older With Medicare Advantage Coverage costinformation. Utilization and cost results

and 12 Months Continuous Enrollment Prior to Survey Date were adjusted for the same covariates used to
Characteristic N Mean or %? 95% CI adjust quality measures.
Age in years, mean (SE) 55,681 75.5(0.05)  75.4-75.5 All analyses were completed using SAS
Female 33,093 56.6% 55.9-57.3 Enterprise Guide 5.4 (SAS Institute; Cary,
Race North Carolina). The statistical significance
White 45,702 87 4% 87.0-87.8 level was set a priori at 0.05. This study was
Black 7696 8.7% 8.4-9.0 conducted as a part of Humana’s normal qual-
Asian/Pacific Islander 4bt 0.8% 0.7-0.9 ity improvement operations and did not meet
HHS’s regulatory definition of research under
Hispanic 812 1.2% 1.1-1.3 & v ! .
; ; ; 45 Code of Federal Regulations 46.102(d).
Alaska Native/Native American b4 0.2% 0.1-0.3
Other/unknown® 963 1.7% 1.5-1.8
CMS Medicare region RESU LTS
New England 38 0.3% 0.2-03 A total of 55,681 individuals were included in
Middle Atlantic 169 1.2% 1.0-1.3 the study (Figure 1). The study population had
East North Central 7934 16.6% 16.1-17.2 a mean age of 75.5 years, was 56.6% female,
West North Central 3694 5.8% 5.5-6.1 was 87.4% white, and resided primarily in
South Atlantic 18,373 27.5% 27.0-28.0 the South Atlantic, Mountain, East North
East South Central 10,024 9.99, 95-10.3 Central, and West South Central Medicare
West South Central 6776 12.8% 12.3-13.3 regions of the United States; a small percent-
o . .
Mountain 7325 16.9% 16.3-17 4 age (7%) were eligible for both Medicare and
i Medicaid (Table 1). Hypertension was the
Pacific 1321 8.9% 8.5-9.4 »
Unk - 0,29 0.1.02 most prevalent condition (73%) and CHF was
nrnown e o least prevalent (12%). The mean number of
Dual Medicaid/Medicare eligibility 4887 7.4% 7.1-7.8 chronic conditions of interest ranged from
Chronic condition prevalence 2.2 for patients with hypertension to 3.6 for
Coronary artery disease 14,564 26.7% 26.1-27.4 those with CHF.
Congestive heart failure 6539 11.6% 11.2-12.1
COPD 8721 16.0% 15.4-16.5 Chronic Conditions and Healthy Days
Depression 7837 13.3% 12.9-13.8 The study population reported a mean num-
Diabetes 18,196 32.5% 31.9-33.2 ber of 7.2 physically unhealthy days (95% CI,
Hyper‘tension 41,047 72.6% 71.9-73.2 7.1-7.4) and 4.1 mentally unhealthy dayS (95%
Number of chronic conditions of interest CI, 3.9-4.2). Approximately one-third (34.7%;
per pat]ent' mean 95% CI, 34.0%-35.4%) reported 0 unhealthy
Coronary artery disease 14,564 3.01 2.98-3.03 days (0 physically unhealthy days: 41.3%; 95%
Congestive heart failure 6539 3.61 356-3.45  Cl 40.5%-42.0%; 0 mentally unhealthy days:
COPD 8721 307 303-3.11 62.0%; 95% CI, 61.3%-62.7%). Individuals
diagnosed with CAD, CHF, COPD, depression,
Depression 7837 2.81 2.77-2.86 lagrosec w , P
diabetes, and hypertension reported more
Diabetes 18,196 2.7 2.69-2.74 . .
i unadjusted mean physically and mentally
Hypertension 41.047 2.17 2.15-2.18 unhealthy days than the total study popula-
Zero unhealthy days 18,933 34.7% 34.0-35.4 tion (Figure 2). After adjusting for covariates,
Clindicates confidence interval; COPD, chronic obstructive pulmonary disease; SE, standard error. all chronic conditions were associated with
2Percentages were weighted to adjust for survey design and nonresponse bias. L .
"Reported as “other” or “unknown” by CMS, or missing in claims. significantly more physically unhealthy days,

and COPD, depression, and diabetes with
significantly more mentally unhealthy days
(Table 2). COPD and depression had the big-
gest incremental impacts with 2.93 and 2.41
excess physically unhealthy days and 1.08 and
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Healthy Days and Chronic Conditions

FIGURE 2. Unadjusted Mean Total Unhealthy Days by Chronic Condition?
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Avg indicates average; CAD, coronary artery disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; MUHD, mentally unhealthy days;
PUHD, physically unhealthy days.

2Averages are for the total population and are not mutually exclusive of the populations in each chronic condition group; the populations in each chronic condition
group are not mutually exclusive of each other.

TABLE 2. Adjusted Incremental Unhealthy Days for Chronic Condition Subgroups and Quality Measures of Interest

Measure Eligible, Diagnosed With Incremental Incremental
Type Measure N Condition,> n PUHD, Mean 95% CI P MUHD, Mean 95% CI
CAD 55,681 14,564 0.66 0.21-1.11 .004 0.02 -0.35t00.38 .927
CHF 55,681 6539 1.49 0.82-2.16 <.001 0.12 -0.43100.68 .662
COPD 55,681 8721 2.93 2.38-3.49  <.001 1.08 0.61-1.54  <.001
Condition®
Depression 55,681 7837 2.41 1.85-2.97 <.001 4.02 3.50-4.54  <.001
Diabetes 55,681 18,196 1.44 1.04-1.85 <.001 0.59 0.26-0.92 <.001
Hypertension 55,681 41,047 0.68 0.30-1.07 <.001 0.09 -0.22t00.40 .563
Measure Eligible, Noncompliant, Incremental Incremental
Type Measure N ] PUHD, Mean 95% CI MUHD, Mean 95% CI
Eye exam 8458 2814 1.13 0.18-2.08  .019 0.87 0.10-1.64 .027
A1C control (<9) 8458 2171 1.04 0.08-2.00 .034 0.78 0.00to -1.56 .051
HEDIS, ¢ LDL['E Sg]”tml 8458 3766 0.74  -0.18t01.66 .17 0.94 0.20-1.648  .013
Diabetes
LDL-C screening 8503 715 2.23 0.69-3.76 .005 1.30 0.01-2.59 .049
NETEEER 8458 704 0.98 -0.50t0 2.45 .194 0.08 -1.02t0 1.18  .883
screening
HEDIS,¢ .
oV LDL-C screening 4018 399 -0.36 -2.16to 1.45 .700 0.57 -1.14t02.29 511
A3 X‘Fz‘éb'tor/ 25,399 4320 1.50 0.73-2.82  <.001 0.83 0.18-1.49 013
R Oral diabetes
(Part D) s 7994 1440 1.43 0.04-2.82 .044 1.54 0.26-2.82 .018
medications
Statins 26,286 5415 0.53 -0.17t0 1.22 .136 0.98 0.37-1.58 .001

A1C indicates glycated hemoglobin; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CAD, coronary artery disease; CHF, congestive heart
failure; Cl, confidence interval; COPD, chronic obstructive pulmonary disease; CV, cardiovascular; HEDIS, Health Care Effectiveness Data and Information Set;
LDL-C, low-density lipoprotein cholesterol; MUHD, mentally unhealthy days; PQA, Pharmacy Quality Alliance; PUHD, physically unhealthy days.

2Individuals diagnosed with chronic condition of interest; not mutually exclusive of having other chronic condition of interest.

bAdjusted for age, gender, provider relationship with Humana, dual Medicaid/Medicare eligibility, and number of additional chronic conditions of interest using
multiple linear regression.

“Noncompliant with quality measures; noncompliance to medication adherence measures interpreted as proportion of days covered <80%.

9Adjusted for age, gender, provider relationship with Humana, dual Medicaid/Medicare eligibility, and sum of chronic conditions of interest (0, 1, 2, 3, 24) using
multiple linear regression.
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FIGURE 3. Adjusted Utilization by Unhealthy Days Category?
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2Adjusted for age, gender, provider relationship with Humana, dual Medicaid/Medicare eligibility, and sum of chronic conditions of interest (0, 1, 2, 3, >4) using mul-

tiple linear regression.

4.02 excess mentally unhealthy days, respectively (P <.001 vs not
having these conditions) (Table 2).

Quality Measure Compliance

Table 2 shows the adjusted incremental physically and mentally
unhealthy days for individuals noncompliant with quality mea-
sures. Noncompliance with diabetic eye exams, A1C control, and
LDL-C screening in diabetes was associated with significantly
more physically unhealthy days, whereas only noncompliance
with diabetic eye exams and LDL-C control in diabetes was associ-
ated with significantly more mentally unhealthy days. Individuals
noncompliant with diabetic nephropathy screening or noncompli-
ant with LDL-C screening in cardiovascular disease did not differ
from compliant individuals in unhealthy days. Nonadherence with
ACE inhibitors/ARBs and oral diabetes medications was associ-
ated with significantly more physically and mentally unhealthy
days, whereas nonadherence with statins was associated with only
significantly more mentally unhealthy days.

Healthcare Resource Utilization and Cost

Adjusted utilization and cost results indicate that inpatient admis-
sions and outpatient visits generally increased with increasing
total unhealthy days (Figure 3). Those reporting O unhealthy days
had an adjusted annual mean of 193 inpatient admissions and 5724
outpatient visits per 1000 individuals. Peak adjusted mean inpa-
tient visits (377 admissions per 1000 individuals) corresponded to
21to 25 unhealthy days, whereas adjusted mean outpatient visits

(8386 visits per 1000 individuals) peaked at 16 to 20 unhealthy days.
The adjusted PPPM cost of each additional unhealthy day in the
entire study population was $15.64 (95% CI, $13.16-$18.11).

DISCUSSION

Several studies have utilized Healthy Days to describe the impact
of various disease states on HRQoL, but they have relied heavily
on survey and clinical data collection or on self-reported clinical
information. This is the first study to use administrative claims
data to describe the relationship between self-reported Healthy
Days and various claims-based health indicators.

Our study validates previous findings, showing that individuals
diagnosed with chronic conditions report more unhealthy days.
Previous studies in individuals diagnosed with similar chronic
conditions reported comparable numbers of physically unhealthy
days (8.4-9.3) but slightly fewer mentally unhealthy days (3.0-4.5)
than those reported in this study.’***'® One notable exception
is a study of patients with serious psychological distress (SPD)
and similar comorbidities to those studied here.” The authors
reported fewer physically unhealthy days in patients with SPD
and comorbid depression (5.9), diabetes (6.6), and a diagnosis of
respiratory disease (6.0), and more mentally unhealthy days in
patients with comorbid depression (8.2), which may reflect dif-
ferences in the studied population (ie, California residents with
SPD). Because these other studies used Healthy Days surveys span-
ning 6 or 12 months whereas our survey was administered only in
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November and December, seasonality may account for differences
in these findings.

Importantly, our analysis adds to current evidence by show-
ing higher incremental unhealthy days for individuals with CHF,
COPD, and depression, which supports the results of other studies
showing increased odds of reporting unhealthy days in patients
with certain chronic conditions, such as COPD and diabetes.'*!¢
Continuous efforts to prevent and manage chronic conditions
are needed given their negative impact on QoL. Moreover, under-
standing correlations between management of depression and
reported mentally unhealthy days is paramount to guiding mental
health treatment decisions. These combined findings highlight
the potential of using Healthy Days as a marker for higher disease
burden and identification of participants in whom chronic condi-
tion management interventions may be most beneficial.

Compliance with HEDIS and PQA measures is an important
indicator of healthcare quality. Of the 6 HEDIS measures studied
in those with diabetes, individuals noncompliant with diabetic eye
exams, A1C <9, and LDL-C screening reported significantly more
unhealthy days than compliant individuals. Although a causal
relationship cannot be established using a cross-sectional
study design, this is the first report of any relationship between
healthcare quality measures and better HRQoL. Future research
to understand this relationship—whether poor compliance is a
symptom, cause, or result of poor QoL—would provide insight
into the ultimate benefit to be gained from quality compliance
initiatives. Additionally, patients not adherent to ACE inhibitor/
ARB and oral diabetes medications reported significantly more
mentally and physically unhealthy days, and those not adherent
to statins reported significantly more mentally unhealthy days.
Given the consistent and significant association of medication
nonadherence and higher mentally unhealthy days, additional
studies exploring Healthy Days as a reflection of medication adher-
ence may be warranted.

Finally, this is also the first study to explore the relationship
between unhealthy days and healthcare utilization and cost.
Utilization varied directly with total unhealthy days after account-
ing for certain covariates, and individuals reporting more unhealthy
days exhibited higher utilization compared with those reporting
fewer unhealthy days. Increased utilization paralleled an incre-
mental PPPM cost increase of $15.63 per additional unhealthy day.
Although these findings are not surprising, they highlight Healthy
Days as a potential indicator for identifying individuals in greatest
need of multifaceted interventions aimed at improving both actual
and perceived health. Validation of our findings could support
the use of Healthy Days as an early marker of changes in health
outcomes prior to the manifestation of such changes in claims data.
Lastly, evaluating whether interventions that improve health and
decrease utilization and cost exert a corresponding decrease on
reported unhealthy days is an important area for future research.

Healthy Days and Chronic Conditions

Limitations

Certain limitations impact interpretation of study results. Healthy
Days survey data are subject to response and recall bias. Selection
bias due to survey nonresponse was adjusted for by weighting
responses so that they were applicable to the mix of demographic
characteristics and distribution of key chronic conditions in the
study sample; however, residual bias may remain. Administrative
claims data have inherent limitations, including coding errors
and missing data. Potential confounders, such as socioeconomic
characteristics, employment, and marital status, were not available
in claims and could not be adjusted for in the analysis. Given the
potential impact of seasons on depression, measuring Healthy
Days during the winter (November through December) may over-
estimate mentally unhealthy days. This study was conducted in a
Medicare Advantage population heavily concentrated in the south-
ern United States, and results may not be generalizable to a younger,
commercially insured population residing elsewhere. Finally, the
analysis of unhealthy days and chronic conditions did not dif-
ferentiate between individuals with mild versus severe disease.

CONCLUSIONS

This is the first study linking Healthy Days data with health indica-
tors from administrative claims, and results should be corroborated
in other populations. The findings of higher incremental unhealthy
days in the presence of certain chronic conditions and noncom-
pliance with certain quality measures underscore the validity of
using Healthy Days to supplement traditional health measures
in assessing health status in this population. Humana is creating
population-level healthcare interventions that can potentially
reduce the burden of chronic disease and improve overall well-
being. Future studies will use Healthy Days data to investigate the
impact of such interventions. m
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eAppendix. Diagnosis Codes and Pharmacy Data Used to Identify Chronic Conditions of

Interest

Chronic Condition Definitions

Chronic obstructive pulmonary disease ICD-9 Codes: 491.0-491.22, 491.8, 491.9,
492.0, 492.8, 496, 518.1, 518.2

Coronary artery disease ICD-9 Codes: 410.0-414.9, 429.5, 429.6,
V4581-V4582
Congestive heart failure ICD-9 Codes: 398.91, 402.01, 402.11,

402.91, 404.01, 404.11, 404.91, 415.0,
428.0-428.43, 428.9

Depression ICD-9 Codes: 296.2x, 296.3x, 300.4, 311,
293.83, 296.82, 296.9, 296.90, 296.99,
309.1, 625.4

Diabetes (type I or II) ICD-9 Codes: V5867, 249.0-250.9, or
Pharmacy: Oral or injectable antidiabetic
medications

Hypertension ICD-9 Codes: 401.0, 401.1, 401.9, 997.91

ICD-9 indicates International Classification of Diseases, Ninth Revision.
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